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Abstract of JP 7277132 (A) 

PURPOSE:To protect occupants in a collision of an 
electric automobile. CONSTITUTIONS occupant 
protecting device is provided with an acceleration 
sensor 10 detecting acceleration of a vehicle, a 
microcomputer 1 1 determining whether the vehicle 
collides or not on the basis of the acceleration 
detected by the sensor 10, and a breaker 30 which 
cuts off electric power supply from a driving power 
source 5 for a motor 1 rotating driving wheels 2 
when a collision of the vehicle is determined in the 
microcomputer 11. In this way, in a collision of the 
vehicle, electric power with heavy-current and 
heavy-voltage from the driving power source 5 is 
immediately cut off, so that occupants can be 
protected from an electric damage. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Occupant crash protection of an electromobile provided with a driving wheel and a 
motor which makes this driving wheel drive characterized by comprising the following, and 
a power supply for a drive of this motor. 

An acceleration detecting means which detects acceleration of said electromobile. 
A collision judging means which judges whether said electromobile collided according to 
acceleration detected by said acceleration detecting means, and an electric power cutoff 
means which will intercept an electric power supply from said power supply for a drive if it is 
judged that said electromobile collided by said collision judging means. 

[Claim 2]Occupant crash protection of the electromobile according to claim 1 characterized 
by comprising the following. 

The 1st integrating means that integrates an acceleration signal with which said collision 
judging means is outputted one by one from said acceleration detecting means. 
The 1st comparison means that judges whether a value integrated by said 1st integrating 
means is larger than the 1st value defined beforehand. 

An extraction means to extract a specific frequency component from an acceleration signal 
outputted one by one from said acceleration detecting means. 

The 2nd integrating means that integrates an acceleration signal of a specific frequency 
component extracted by said extraction means, The 2nd comparison means that judges 
whether a value integrated by said 2nd integrating means is larger than the 2nd value 
defined beforehand, A decision means judged that said electromobile collided when it is 
judged that a value integrated by said 1st integrating means by said 1st comparison means 
is larger than said 1st value, or when it is judged that a value integrated by said 2nd 
integrating means by said 2nd comparison means is larger than said 2nd value. 

[Claim 3]Occupant crash protection of the electromobile [ provided with an electric power 
interception release means of which interception of an electric power supply from said 
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power supply for a drive by said electric power cutoff means is canceled ] according to 
claim 1 or 2. 

[Claim 4]Occupant crash protection of the electromobile according to claim 1, 2, or 3 
characterized by comprising the following. 
An air bag provided before a crew member. 

An air bag expansion means which will blow up said air bag in an instant if it is judged that 
said electromobile collided by said collision judging means. 

[Claim 5]Occupant crash protection of the electromobile according to claim 1, 2, 3, or 4 

characterized by comprising the following. 

A seat belt for fixing a crew member to a sheet. 

Pretensioner which will heighten tension of said seat belt if it is judged that said 
electromobile collided by said collision judging means. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the occupant crash protection of the 
eiectromobile which takes care of the crew member in an electromobile, when an 
electromobile collides. 
[0002] 

[Description of the Prior Art]Conventionally, about the car it runs by the gasoline engine or a 
diesel power plant, from the shock at the time of the collision of a car, in order to take care 
of a crew member, there are an air bag device, a seat belt pretensioner device, etc. 
[0003]Although specifically indicated to JP,4-252757,A, while carrying out the direct integral 
of the acceleration signal like, for example, When it integrates with the acceleration signal 
after ****(ing) with a filter and either exceeds a reference value, some which start an air bag 
device and a seat belt pretensioner device are one of those collided. 
[0004] 

[Problem(s) to be Solved by the lnvention]ln recent years, from viewpoints of air pollution 
etc., an electromobile attracts attention and various electromobiles are developed. 
However, under the present circumstances, what protects a crew member from the danger 
peculiar to an electromobile at the time of a collision does not exist on the relation by which 
the electromobile is not generalized. Then, the purpose of this invention is to provide the 
occupant crash protection of the electromobile which takes care of a crew member, when 
an electromobile collides. 
[0005] 

[Means for Solving the ProblemJOccupant crash protection of an electromobile for attaining 
said purpose, An acceleration detecting means which detects acceleration of an 
electromobile, and a collision judging means which judges whether said electromobile 
collided according to acceleration detected by this acceleration detecting means, If it is 
judged that said electromobile collided by this collision judging means, it has an electric 
power cutoff means which intercepts an electric power supply from a power supply for a 
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drive of a motor which rotates a wheel. 

[0006]The 1st integrating means that integrates here an acceleration signal with which said 
collision judging means is outputted one by one from said acceleration detecting means, 
The 1st comparison means that judges whether a value integrated by said 1st integrating 
means is larger than the 1st value defined beforehand, An extraction means to extract a 
specific frequency component from an acceleration signal outputted one by one from said 
acceleration detecting means, The 2nd integrating means that integrates an acceleration 
signal of a specific frequency component extracted by said extraction means, The 2nd 
comparison means that judges whether a value integrated by said 2nd integrating means is 
larger than the 2nd value defined beforehand, When it is judged that a value integrated by 
said 1st integrating means by said 1st comparison means is larger than said 1st value, Or 
when it is judged that a value integrated by said 2nd integrating means by said 2nd 
comparison means is larger than said 2nd value, it is preferred to have a decision means 
judged that said electromobile collided. 

[0007]lt is desirable to provide an electric power interception release means of which 
interception of an electric power supply from said power supply for a drive by said electric 
power cutoff means is canceled in occupant crash protection of said electromobile. Also as 
for an air bag device which will operate to it if it is judged by occupant crash protection of 
said electromobile that said electromobile collided by said collision judging means, and a 
seat belt pretensioner device which will operate if it is judged that said electromobile 
collided by said collision judging means, providing is preferred. 
[0008] 

[Function]Shortly after it is judged by a collision judging means that vehicles collided, the 
electric power supply from the power supply for a drive is intercepted by the electric power 
cutoff means. For this reason, it can prevent a crew member's receiving an electric shock, 
or various equipment's causing an electric hazard and vehicles hanging up with the current 
from the power supply for a drive, etc. If it has the air bag device and the seat belt 
pretensioner device, a crew member can also be protected from the dynamic shock at the 
time of a collision. 
[0009] 

[Example]Hereafter, one example concerning this invention is described using a drawing. 
As shown in drawing 1 , the car of this example is an electromobile and The driving wheel 2, 
It has the motor 1 made to rotate the driving wheel 2, the motor driving 3 which makes this 
motor 1 drive, the drive controller 4 which controls the motor driving 3, the power supply 5 
for motor drives, the power supply 6 for controllers, and occupant crash protection. 
[0010]Occupant crash protection The air bag device 21 and the seat belt pretensioner 
device 22, The breaker 30 which intercepts the electric power from the power supply 5 for a 
drive, and the acceleration sensor 10 which measures the acceleration of vehicles, The 
microcomputer 11 forjudging whether vehicles collided based on the acceleration signal 
from the acceleration sensor 10, It has the occupant-crash-protection drive circuit 20 which 
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makes the air bag device 21 , the pretensioner device 22, and the breaker 30 drive when it 
is judged that vehicles collided, and the electric power interception canceling switch 29 of 
which interception of the electric power supply from the power supply 5 for a drive by the 
breaker 30 is canceled. 

[0011]Although the air bag device 21 is not illustrated, it has the air bag built in the steering 
wheel or the instrument panel in front of a passenger seat, and a bag expansion means 
which blows up this air bag in an instant. Specifically, the bag expansion means has an 
igniting agent and a lighter which lights this, in order to blow up an air bag in an instant. 
Although the pretensioner device 22 is not illustrated, either, a seat belt is wound up in an 
instant, the tension of a seat belt is heightened, and it has an igniting agent and a lighter 
which lights this as well as the air bag device 21. As the bag expansion means of the air 
bag device 21, and the pretensioner device 22, even if it does not use an igniting agent, an 
exhaust air cylinder may be used, for example. 

[0012]The microcomputer 1 1 has A/D converter 14 which changes into a digital signal in 
hardware the analog signal inputted from the acceleration sensor 10, the memory 13, and 
CPU 12. The microcomputer 11 by software, The sampler 15 which samples the 
acceleration signal changed into digital value with A/D converter 14 with the constant period 
T as shown in drawing 2 , The 1st integrator 17a that integrates with the acceleration signal 
of shoes to be sampled with the sampler 15, The 1st comparator 18a that compares the 
threshold H1 beforehand determined as the integral value in the 1st integrator 17a, and will 
output an ON signal if an integral value is large, The band pass filter 16 which extracts only 
a specific frequency component from the sampled acceleration signal, The 2nd integrator 
17b that integrates with the acceleration signal of shoes for filtering processing to be carried 
out, The 2nd comparator 18b that compares the threshold H2 beforehand determined as 
the integral value in the 2nd integrator 17b, and will output an ON signal if an integral value 
is large, If an ON signal is outputted from the 1st comparator 18a or 2nd comparator 18b, it 
has the alternation gate 19 which outputs the trigger signal Trg to the occupant-crash- 
protection drive circuit 20. 

[0013]The input terminal 41 to which the power line 61 from the power supply 5 for a drive 
is connected to the breaker 30, The output terminal 43 to which the power line 62 to the 
motor driving 3 is connected, The movable body 31 which has the ferromagnetic 34, and 
the ball 35 which supports the movable body 31 movable between the input terminal 41 and 
the output terminal 43, It has the two electromagnets 36 and 37 for moving the movable 
body 31, and the control section 50 which drives either for these among the two 
electromagnets 36 and 37 according to the wrap body 40, and the ON signal or OFF signal 
from the occupant-crash-protection drive circuit 20. 

[0014]The body 40 accomplishes a bell shape, the movable body 31 is formed in the 
omitted portion of the inside movable, the input terminal 41 is attached to the end of one of 
these via the insulator 42, and the output terminal 43 is attached via the insulator 44 as well 
as the end of the another side. In the body 40 in which the movable body 31 is formed 
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movable, the insulating gas (N2, SF6 grade) 45 is enclosed. The movable body 31 has the 
moving conductor 32 which moves between the blockage positions which are not in contact 
with the energization position which is in contact with the output terminal 43, and the output 
terminal 43, the insulator 33 formed in the surroundings of the moving conductor 32, and 
the ferromagnetic 34 currently fixed to the moving conductor 32 via this insulator 33. The 
moving conductor 32 is connected with the input terminal 41 with the existing flexible lead 
38. 

[0015]Among the two electromagnets 36 and 37, one electromagnet (electromagnet for 
energization) 36 is formed in the position which can touch the moving conductor 32 of an 
energization position, and the electromagnet (electromagnet for interception) 37 of another 
side is formed in the position which can touch the moving conductor 32 of a blockage 
position. The control section 50 has two or more circuit elements 51-57. 
The composition is explained, explaining operation of the control section 50. 

[0016]Next, operation of the occupant crash protection of the electromobile of this example 
is explained. First, the collision judgment of vehicles is explained. After the acceleration 
signal of the analog value from the acceleration sensor 10 is changed into a digital value 
with A/D converter 14, it is sampled with the sampler 15. This sample cycle T is 0.1 ms to 
about 1 ms. The sampled acceleration signal g (t) is stored in the table in the memory 13. 
This table can store n data, as shown in drawing 4 , and 1 (=Amin), 2, n (=Amax) address 
are given to each storing region as an address name. 

[0017]Here, the table storing procedure of sampled acceleration signal g (t) is explained 
according to the flow chart shown in drawing 3 . If the acceleration signal g (t) in the time t is 
sampled at Step 1 , this is stored in A address of a table at Step 2. In Step 3, the storing 
address A of the acceleration signal g (t+T) sampled in T seconds (a round term) is 
changed into the A+1st street. In Step 4, it is judged whether the storing address A of this 
acceleration signal g (t+T) became larger than an Amax (=n) address. At Step 4, if the 
storing address A of the acceleration signal g (t+T) is judged to be larger than an Amax 
address, the storing address A of the acceleration signal g (t+T) sampled in T seconds will 
be changed into an Amin (=1) address by Step 5. At Step 4, if the storing address A of the 
acceleration signal g (t+T) is judged not to be larger than an Amax address or processing of 
Step 5 is performed, the processing about the acceleration signal g (t) will be completed, 
and it will wait for the sampling of the acceleration signal g (t+T) of T seconds (a round 
term) after. 

[0018]As it is the above processing and is shown in drawing 4 (a), for example, supposing 
the acceleration signal g (tO) is sampled and this is stored in A address in the time tO, The 
acceleration signal g (tO+T) sampled T seconds (a round term) afterward is stored in the 
A+1st street in which the oldest acceleration signal g (t0-(n-1) T) was stored as shown in 
the figure (b). 

[001 9]n time series acceleration signals stored in the table of the memory 11 are the 1st 
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integrator 17a, all are integrated based on (several 1) and the total G1 of n time series data 

is called for. 

[0020] 

[Equation 1] 

GKto)-Zg(to-iT). 

=GI(to-T)-g(to-<n-l)T)+g(to) Cftl) 

[0021]Here, (several 1) shows the formula which asks for the total G1 (tO) in the time to. In 
the formula, the oldest data g (t0-(n-1) T) is lengthened from the total G1 (tO-T) before a 
round term, the newest data g (tO) is added to this, and it is asking for the total G1 (tO). The 
initial value of total is G1=0. 

[0022]The total G1 for which it asked with the 1st integrator 17a is outputted to the 1st 
comparator 18a. This 1st comparator 18a compares the threshold H1 and the total G1 for 
which it asked in the experiment etc. beforehand, and when the relation of G1>H1 is 
satisfied, it outputs an ON signal to the alternation gate 19. 

[0023]After the total G1 is called for directly as mentioned above, and the sampled 
acceleration signal g (t) is the band pass filter 16 and filtering processing is carried out, the 
total G2 is called for with the 2nd integrator 17b. The BADDO path filter 16 is a digital filter, 
and is the center frequency fHz. This center frequency fHz takes one between 10 to 1000 
Hz of values. The ingredient gf of fHz (t) is extracted from acceleration signal g (t) by which 
the sample was carried out by this BADDO path filter 16. It is stored in the table in the 
memory 13 in the m time series data gf from the BADDO path filter 16 (t), gf (t-T), -, the 
procedure as the procedure shown in the flow chart of drawing 3 in which gf (t-(m-1) T) is 
the same, m time series data stored in the table of the memory 1 1 are the 2nd integrator 
17b, all are integrated based on (several 2) and the total G2 of m time series data is called 
for. 
[0024] 
[Equation 2] 

S2(to)=Z gf(to-iT) 
J-o 

«G2<to-T)-gf(to-<m-l)T)+gf<to) (S2 ) 

[0025]Here, (several 2) shows the formula which asks for the total G1 (tO) in the time to. 
G1=0 is used as an initial value of total. 

[0026]The total G2 for which it asked with the 2nd integrator 17b is outputted to the 2nd 
comparator 18b. This 2nd comparator 18b compares the threshold H2 and the total G2 for 
which it asked in the experiment etc. beforehand, and when the relation of G2>H2 is 
satisfied, it outputs an ON signal to the alternation gate 19. If an ON signal inputs into the 
alternation gate 19 from the 1st comparator 18a or 2nd comparator 18b, this alternation 
gate 19 will judge that vehicles collided to it, and will output the trigger signal Trg to it in the 
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occupant-crash-protection drive circuit 20. If the trigger signal Trg inputs into the occupant- 
crash-protection drive circuit 20, to the air bag device 21 , the seat belt pretensioner device 
22, and the breaker 30, an ON signal will be outputted and these devices 21, 22, and 30 
will drive. 

[0027]Here, the reason for using the value G1 which carried out the direct integral of the 
sampled acceleration signal g (t), and the value G2 with which it integrated after carrying 
out filtering processing of the sampled acceleration signal g (t) is explained in vehicle 
collision judgment. The integral value of the total G1 called for with the 1st integrator 17a, 
i.e., acceleration, is equivalent to the speed by which the crew member who has not done 
the seat belt is given up by inertia to the front at the time of a collision. For this reason, 
before a crew member is ahead given up at this speed and collides with a steering wheel 
etc., it is necessary to make air bag device 21 grade drive after a vehicle collision. 
[0028]Since the collision energy, i.e., acceleration, is generally large when vehicles collide 
head-on at high speed (for example, 50 km/h), the total G1 exceeds the threshold H1 of the 
1st comparator 18a for a short time (for example, 20 ms). However, since the collision 
energy, i.e., acceleration, is small when vehicles collided head-on at a low speed (for 
example, 10 km/h), or when a slanting collision is carried out at an inside high speed, the 
total G1 will start comparatively for a long time (for example, 60 ms), before exceeding the 
threshold H1 of the 1st comparator 18a. For this reason, when vehicles collide head-on at a 
low speed, before a crew member collides with a steering wheel etc., air bag device 21 
grade may not drive. 

[0029]Then, in the case where vehicles collide head-on in this example at a low speed etc., 
A comparatively high frequency component is extracted from an acceleration signal, and it 
is made to judge whether vehicles collided also with the integral value of this ingredient so 
that air bag device 21 grade may drive before a crew member collides with a steering wheel 
etc. Even if the ingredient extracted from the acceleration signal is a vehicle collision in a 
low speed, its change after a collision is large, and the integral value G2 is a short time, and 
exceeds the threshold H2 of the 2nd comparator 18b. 

[0030]Next, operation of the breaker 30 when an ON signal inputs is explained. Since the 
ferromagnetic 34 touched the electromagnet 36 for energization, the moving conductor 32 
was located in the energization position and this is in contact with the output terminal 43 as 
shown in drawing 5 , the input terminal 41 and the output terminal 43 have electrically been 
connected by the breaker 30 before vehicles collide. Therefore, since the power line 61 in 
which even the input terminal 41 from the power supply 5 for a drive is extended, and the 
power line 62 in which the output terminal 43 to the motor driving 3 is extended will 
electrically be connected via the breaker 30, the motor 1 is driven according to the power 
supply 5 for a drive. 

[0031 ]lf vehicles collide and an ON signal inputs into the control section 50 of the breaker 
30 via the signal wire 64 from the occupant-crash-protection drive circuit 20, as shown in 
drawing 6 , Since NMOS transistor 52 will be in an energization condition and NMOS 
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transistor 55 will be in a cut off state, NMOS transistor 54 will be in a cut off state, and 
NMOS transistor 57 will be in an energization condition. Therefore, the current from the 
power supply 6 for controllers does not flow into the electromagnet 36 for energization, but 
flows into the electromagnet 37 for interception. Magnetism is not generated, but 
magnetism occurs on the electromagnet 37 for interception, the ferromagnetic 34 of the 
flexible region 31 touches the electromagnet 37 for interception, the conductor 32 for 
movement is located in a blockage position, and this stops for this reason, touching the 
output terminal 43 at the electromagnet 36 for energization. As a result, it will be in the state 
where the input terminal 41 and the output terminal 43 are not electrically connected, and 
electric power will no longer be supplied to the motor 1 from the power supply 5 for a drive. 
[0032]Thus, since the electric power supply from the power supply 5 for a drive will be 
intercepted if vehicles collide, it can prevent a crew member's receiving an electric shock, 
or various equipment's causing an electric hazard and vehicles hanging up with the current 
from the power supply 5 for a drive. 

[0033]lf it is checked after the collision of vehicles that it is electrically satisfactory and a 
crew member pushes the electric power interception canceling switch 29, an OFF signal 
will input into the control section 50 of the breaker 30 via the occupant-crash-protection 
drive circuit 20 from the microcomputer 11. Since NMOS transistor 52 will be in a cut off 
state and NMOS transistor 55 will be in an energization condition as shown in drawing 5 if 
an OFF signal inputs into the control section 50, NMOS transistor 54 will be in an 
energization condition, and NMOS transistor 57 will be in a cut off state. Therefore, the 
current from the power supply 6 for controllers will flow into the electromagnet 36 for 
energization, and will not flow into the electromagnet 37 for interception. For this reason, 
magnetism stops occurring on the electromagnet 37 for interception, magnetism occurs on 
the electromagnet 36 for energization, the ferromagnetic 34 of the flexible region 31 
touches the electromagnet 36 for energization, the conductor 32 for movement is located in 
an energization position, and this comes to touch the output terminal 43 again. As a result, 
it will electrically be connected by the input terminal 41 and the output terminal 43. 
[0034]As mentioned above, in this example, in the time of a vehicle collision, the dynamic 
shock to a crew member can be reduced with the air bag device 21 or the seat belt 
pretensioner device 22, and the breaker 30 can protect the electric hazard by the power 
supply 5 for a drive. In order to prevent an electric hazard, the power line 61 has a 
desirable thing which are shortened as much as possible and for which it is got blocked and 
between the breaker 30 and the power supplies 5 for a drive is shortened. 
[0035] 

[Effect of the lnvention]ln this invention, if an electromobile collides, in order to rotate a 
wheel, the electric power of the high current large voltage supplied to a motor is intercepted 
promptly. 

Therefore, a crew member can be protected from an electric hazard. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a circuit diagram of the occupant crash protection of one example 
concerning this invention. 

[Drawing 2] It is a functional block diagram of the microcomputer provided in the occupant 
crash protection of one example concerning this invention. 

[Drawing 3] lt is a flow chart which shows the table storing procedure of the acceleration 
signal which one example concerning this invention sampled. 

[Drawing 4] lt is an explanatory view showing the table where the acceleration signal which 
one example concerning this invention sampled is stored. 

[Drawing 5] lt is an explanatory view (at the time of energization) showing the composition of 
the breaker of one example concerning this invention. 

[Drawing 6] lt is an explanatory view (at the time of interception) showing the composition of 
the breaker of one example concerning this invention. 
[Description of Notations] 

1 [ - Drive controller, ] - A motor, 2 - A driving wheel, 3 -■ Motor driving, 4 5 - The power 
supply for motor drives, 6 — The power supply for controllers, 10 - Acceleration sensor, 1 1 
[ - Band pass filter, ] - A microcomputer, 12 - CPU, 15 - A sampler, 16 17a - The 1st 
comparator, 17b - The 2nd comparator, 18a - The 1st integrator, 18b - The 2nd 
integrator, 19 - An alternation gate, 20 - Occupant-crash-protection drive circuit, 21 [ - A 
movable body, 32 / - A moving conductor, 34 / - A ferromagnetic, 36 / - The 
electromagnet for energization, 37 / The electromagnet for interception, 41 / — An input 
terminal, 43 / -- An output terminal, 50 / - A control section, 61 62 / - Power line. ] - An air 
bag device, 22 - A seat belt pretensioner device, 30 - A breaker, 31 
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